Under the ACA, insurance policies offered on the health insurance exchanges, along with other regulations, are intended to protect high-risk individuals and those with preexisting conditions against high and rising premiums. Although plans were allowed to be grandfathered under certain circumstances, new requirements for minimum benefits increased the comprehensiveness of coverage. 3 The introduction of progressive tax credits is intended to make health insurance affordable for low-and moderate-income individuals, reducing costs for some previously insured individuals and expanding coverage to those who would otherwise be uninsured. Finally, the new shared responsibility payment required of all nonexempt uninsured individuals provides an incentive for uninsured individuals not offered coverage through an employer to take up coverage in the exchanges.
Many of the provisions in the ACA are expected to affect premiums, though the direction of the change often differs across provisions. The implementation of guaranteed issue and community rating regulations, along with the ban on exclusions based on preexisting conditions, is likely to draw less-healthy individuals into the insurance pool in the absence of an individual mandate. This would likely result in an increase in gross premiums, particularly among those who are in good health, though premiums may decrease among those who are in poor health, since they no longer have to pay risk-rated premiums. The minimum benefits mandate would also be expected to increase gross premiums. However, the individual mandate to purchase health insurance may draw more healthy individuals into the insurance pool, which would tend to lower or moderate any increase in premiums. The lowand moderate-income subsidies lower the net cost of insurance for subsidy recipients. In addition, if the low-and moderate-income pre-ACA uninsured population tended to be healthier than those in the pre-ACA nongroup market, then these subsidies may also draw healthy individuals into the insurance pool and lower the gross cost of insurance, though gross premiums would increase if this group were less healthy. Finally, competition among plans on the exchange would be expected to lower premiums. Taken together, and because of their interactive effects, the impact of the ACA on gross premiums is ambiguous and depends on the relative size of each of these effects.
Though little is currently known about the impact of the ACA on insurance premiums, some existing studies have examined the impact of prior state-level health insurance reforms on premiums. Looking at New Jersey, Katherine Swartz and Deborah W. Garnick (2000) find that premiums stayed relatively stable following the passage of community rating and guaranteed issue 3. These also include requirements for deductibles, out-of-pocket limits, annual limits, and lifetime maximum benefits and maternity benefits and behavioral benefits.
regulations, while a later evaluation by Alan C. Monheit et al. (2004) found that premiums had increased by a factor of 2 or 3 compared to their initial levels, consistent with the expected effect of these regulations noted above.
The 2006 health care reform in Massachusetts contained many provisions that are similar to those in the ACA, and so the expected direction of its effect on premiums is similarly ambiguous. Amy M. Lischko and Kristin Manzolillo (2010) use America's Health Insurance Plans data from 2004, 2006-7, and 2009 and find that the average premiums in the Massachusetts nongroup market increased between 2004 and 2006-7 and then dropped between 2006-7 and 2009 , bringing single coverage back to 2004 levels, with somewhat higher levels for families. During the same period, premiums nationwide increased, and so the 2004-9 average premium changes may suggest that Massachusetts experienced a relative decline in average premiums. However, John F. Cogan, R. Glenn Hubbard, and Daniel Kessler (2010) use data from the Medical Expenditure Panel Survey's Insurance Component and find that insurance premiums for firms with fewer than fifty employees in Massachusetts increased relative to other states. John A. Graves and Jonathan Gruber (2012) reexamine both sets of data and argue that there was no statistically significant change in group premiums, while nongroup premiums declined relative to the national average.
Before the passage of the ACA, a number of studies estimated the impact of the act's provisions on the premiums that individuals would face. Given the complex and interactive nature of the components of reform, it is perhaps not surprising that predictions varied widely. On the low end of estimates, the Congressional Budget Office (2009) estimated that premiums would decrease by 7-10 percent due to administrative cost savings and decrease by an additional 7-10 percent because of take-up by uninsured individuals who were assumed to be healthier than the pre-ACA nongroup market participants. However, they estimated that these decreases would be more than offset by the ACA minimum benefit requirements, resulting in a 10-13 percent increase in nongroup premiums overall. On the high end, Jason Grau and Kurt Giesa (2009) predicted an increase in premiums of 53 percent, at least partially driven by their assumption that the pre-ACA uninsured population was less healthy than those in the pre-ACA nongroup market, while PricewaterhouseCoopers (2009) predicted an increase of 49 percent, driven by the assumption of a weak individual mandate leaving healthy individuals outside the insurance pool. In addition to these studies, numerous analyses were done examining the impact of the ACA on premiums at the state level. 4 Since the establishment of the health insurance exchanges and offering of policies beginning in October 2013, numerous anecdotes have appeared in the popular press about changes in health insurance premiums, but little systematic analysis has been performed to examine whether these anecdotes are representative of the population as a whole. The US Department of Health and Human Services (HHS) found that premiums offered on the exchanges were 16 percent lower than expected (HHS/ASPE 2013), though Avik Roy (2013) estimates a 41 percent average increase in premiums, with higher increases for young adults. The paucity of studies is largely due to the fact that no publicly available panel data contain information on how premiums have changed for those who were previously buying nongroup insurance.
In this article, we use confidential tax data that for a particular subset of purchasers in the nongroup market-the self-employed-contain information on health insurance premiums from policies that were purchased prior to the implementation of the exchanges. Although the self-employed are a relatively small group, constituting about 10-11 percent of the nonagricultural workforce and about 12 percent of the purchasers in the nongroup health insurance market in 2012, the availability of preexchange premium data for this group makes it possible to infer how premiums available on the health insurance exchanges compare to premiums for policies that were actually purchased in the nongroup market prior to the establishment of the exchanges. 5 Further, since the data contain sufficient information to calculate the subsidies for which the individual would qualify, we can compare both gross and net-of-tax and subsidy prices. As such, with appropriate caveats noted below, these data make it possible to shed some light on how premiums have changed for this group, as well as how premiums are likely to have changed for other health insurance purchasers in the nongroup market. 6 We find that the second-lowest silver plan premiums available on the health insurance exchanges are higher than the prior premiums paid for around 60 percent of self-employed families, with the fraction of those with 5. The percentages are based on our tabulations using 2013 March Current Population Survey data.
6. One may also be interested in the change in premiums for the self-employed per se, for a growing literature suggests that the availability and affordability of health insurance has a significant impact on the decision of whether to be self-employed. On the impact of the deductibility of self-employed health insurance, see Lurie 2010 and Gumus and Regan 2015. On the impact of state reforms, see DeCicca 2010; Lurie 2014a, 2014b; Niu 2014 . On the impact of the availability of employer-sponsored health insurance on self-employment, see Holtz-Eakin, Penrod, and Rosen 1996; Madrian and Lefgren 1998; Wellington 2001; Gumus and Regan 2015; Fairlie, Kapur, and Gates 2011. higher premiums generally decreasing with income and age. The average change in gross premiums is an increase of 4.2 percent among the entire sample, though the average change is negative among single adults. Once taxes and subsidies are taken into account, the average change in premiums is a decrease of 42.3 percent. Around three-quarters of the sample faces lower premiums, with lower-income groups more likely to experience a decrease. Finally, for around 60 percent of families the premium for the lowest-priced bronze plan is lower than their prior gross premium amount, though this fraction falls to 26 percent for platinum plans. After taxes and subsidies, 86 percent of families would pay less for bronze plans and over half would pay less for the lowest-priced platinum plan than they paid for their previous plan.
We turn now to describing the methods used and presenting the findings in more detail and conclude by considering the implications of the findings.
Methods
We draw our sample of self-employed families from the population of tax returns filed in 2012. From Form 1040, we pull filing status, various components of total income (including income from wages/salaries and self-employment), various deductions (including the self-employed health insurance deduction), the number of children that are claimed as dependents, state, and zip code. We also pull the age of the primary filer, and the age of the secondary filer for married couples filing jointly, using matched Social Security records. 7 We then cut the sample to include only those who reported a nonzero amount for the self-employed health insurance deduction on their 2012 tax return. Because the data are unedited, we remove returns that report implausibly large premium deductions in excess of $100,000. To focus on individuals whose primary employment mode is self-employment, we exclude returns that report total self-employment income less than $5,000. In addition, to reduce the likelihood that the household was offered employer-sponsored insurance, we exclude returns that report any wage income from either the primary or the secondary filer. Finally, to focus on individuals in the working-age population, we restrict primary and secondary filers to be between ages eighteen and sixty-four. We drop 7. Regarding the self-employed health insurance deduction, a taxpayer is allowed to deduct premiums for himself or herself, his or her spouse (if married), and any dependents. The insurance must be established under the taxpayer's sole proprietorship, partnership, or S corporation (if more than a 2 percent shareholder). Some of the premiums reported may have been for policies purchased in the small group market, as there is no requirement that the policies be purchased in the nongroup market. dependent filers, and we also omit households that reside in Hawaii since premium data from that state were unavailable. 8 After imposing these restrictions, we have roughly 1 million returns that correspond to about 2.1 million people. Of the sample, 43 percent are single childless adults (they will be referred to as single adults), 10 percent are single parents, 18 percent are married couples without children (they will be referred to as married adults), and 29 percent are married parents. The average age of primary filers in the sample is forty-nine years old. The median modified adjusted gross income (MAGI), which is defined as adjusted gross income plus tax-exempt Social Security, tax-exempt interest, and excluded foreign income, is approximately $45,000, and the median ratio of MAGI to FPL is 3. 9 Comparing the sample of self-employed health insurance purchasers to the full taxpaying population, the self-employed in our sample are more likely to have total income over $100,000, and this is particularly true among single adults, though the married self-employed in our sample are more likely than the population as a whole to have income less than $20,000. When we look at MAGI relative to FPL, the self-employed in our sample are more likely to have a MAGI above 400 percent of FPL in all groups except childless married couples, though the married self-employed in our sample (both with and without children) are more likely than the general population to have a ratio between 0 and 133 percent.
Data on nongroup market premiums from federal exchanges (including the lowest-priced bronze, silver, and gold and second-lowest silver plans) come from the Office of the Assistant Secretary for Planning and Evaluation (ASPE), which is part of HHS. 10 For nonfederal exchange states, 8 . Those who are excluded by these steps claimed lower average amounts of self-employed health insurance premiums, which would be expected given that they are more likely to be claiming policies that covered only part of the family or part of the year. Among our analysis sample the average premium claimed is $7,969, while among those who are cut for one of the reasons mentioned in the text, the average premium claimed is $7,078. Including these observations in our analysis sample would lower our estimate of the prior self-employed health insurance premium, resulting in larger increases (smaller decreases) in premiums available on exchanges compared to prior premiums. In the full population there is about $25.7 billion in selfemployed health insurance deduction. Our sample accounts for $6.8 billion, which is about 26 percent of the total.
9. Because there are several outliers in our data with high incomes, the average MAGI is $163,220, and the average ratio of MAGI to FPL is 9.
10. Throughout this article, we use information from nongroup market exchanges, implicitly assuming that the self-employed would purchase insurance in this market. Although small businesses (those with fewer than fifty employees) were able to purchase health insurance from the Small Business Health Options Program (SHOP) marketplace in 2014, online enrollment was not available, and so enrollment through the SHOP marketplace was limited. Online enrollment started on November 15, 2014, for the 2015 plan year, and was extended to April 30, 2015. As such, more of the self-employed may seek coverage in the SHOP market, which may affect the premiums available for the self-employed.
we collect data on premiums through a third-party source, ValuePenguin .com. 11 ValuePenguin.com collects information on a number of consumer topics including, but not limited to, health insurance premiums and serves as a tool for disseminating that data in a centralized manner. We also use ValuePenguin.com to compile premiums for the lowest-priced platinum plan.
In many of the tabulations below, we use the second-lowest-priced silver plan. We do this for two reasons. First, as noted above, the price of this plan is used in the calculation of the ACA's health insurance subsidies for families with income below 400 percent of the FPL. Second, in 2014 about 65 percent of exchange enrollees signed up for silver plans (and 20 percent for bronze plans), and so the silver plan seems to be the modal coverage in the exchange (HHS/ASPE 2014).
The federal and state exchange premiums are merged to the tax data by zip code, though certain zip codes may span multiple rating areas. We calculate full family exchange premiums based on marital status, number of children, and the age of each family member. Because our tax data on self-employed health insurance premiums come from 2012, we inflate those values to 2014 levels using an annual inflation rate determined by the increase in self-employed health insurance premiums in tax data between 2011 and 2012, which is, on average, 5 percent. 12 We then use this inflation-adjusted data to compare prior self-employed health insurance premiums to exchange premiums.
Under the ACA, for families with a MAGI of up to 400 percent of the FPL, a subsidy is available for purchase of insurance on the exchange in the form of an advance premium tax credit. 13 This subsidy is calculated by comparing the price of the second-lowest silver plan to the maximum a family is expected to pay for health insurance. 14 If the former is greater 11. ValuePenguin.com also tabulates premium amounts for the federal exchange states. To verify the quality of the ValuePenguin.com data, we cross-checked the federal exchange premiums against those available from HHS and found that they matched.
12. In comparison, the Henry J. Kaiser Family Foundation and the Health Research and Education Trust (KFF/HRET 2013) Employer Health Benefits Survey finds an increase of 5 percent for single coverage and 4 percent for family coverage between 2012 and 2013.
13. In general, individuals with MAGI relative to poverty below 1 are not eligible for advance premium tax credits. However, because we are interested in the relative change in the price of coverage pre-and post-ACA, and because certain families with incomes below 100 percent of the FPL are eligible for tax credits, we calculate the subsidy and include those returns in our analysis.
14. This maximum is a fraction of the MAGI, where the fraction equals 2 percent for those with MAGI/FPL below 133 percent, increases from 3 percent to 4 percent for MAGI/FPL between 133 percent and 150 percent, increases from 4 percent to 6.3 percent for MAGI/FPL between 150 percent and 200 percent, increases from 6.3 percent to 8.05 percent for MAGI/FPL between 200 percent and 250 percent, increases from 8.05 percent to 9.5 percent for MAGI/FPL between 250 percent and 300 percent, and is 9.5 percent for MAGI between 300 percent and 400 percent. than the latter, families below 400 percent of the FPL receive a subsidy for the difference, while those above 400 percent of the FPL must pay the full premium. To calculate the advance premium tax credit, we make some simplifying assumptions. We use information reported on the 2012 return to determine the return's MAGI in 2014. 15 Using HHS federal poverty guidelines from January 2013, we then calculate each household's MAGI relative to FPL. The subsidy is calculated as the difference between the second-lowest silver plan and the maximum each family is expected to pay. 16 To calculate the after-tax cost of self-employed health insurance, we must calculate the tax value of the self-employed health insurance deduction in 2014. To do so, we use the Office of Tax Analysis federal income tax calculator and calculate each return's amount of taxes owed under 2014 law, assuming that all income and deductions (other than the self-employed health insurance deduction) from 2012 remain the same in 2014. 17 Next, we calculate the return's liability if the self-employed health insurance deduction had not been claimed. The difference in these two tax amounts is the tax value of the self-employed health insurance deduction, and dividing the tax value by the amount of the self-employed health insurance deduction gives us the effective tax rate on self-employed health insurance. Finally, we multiply both the prior premium and the premiums available on the exchange by 1 minus the effective tax rate to yield each self-employed family's after-tax premiums.
Limitations
Before turning to our analysis, there are a number of caveats to note when using tax data to measure self-employed insurance premiums. First, our tax data lack sufficient detail to determine the type of coverage that is being purchased. As such, some differences likely remain between the policies 15. For this calculation, we take adjusted gross income, subtract above-the-line deductions (including the self-employed health insurance deduction claimed in 2012), and add back taxexempt Social Security, interest, and foreign income.
16. We do not attempt to capture changes in income between the enrollment period and the coverage period. Those changes in income would result in a net payment either to the family or from the family to the IRS, in what are known as net reconciliation payments. Because the reconciliation payments from the family to the IRS are capped for returns with a MAGI relative to poverty below 400 percent, there would be an additional benefit to families with large reported income gains that we are not capturing in this analysis. We also did not try to capture the changes in what families can claim as the self-employed health insurance deduction due to changes in MAGI.
17. Recall that we inflate the 2012 self-employed health insurance deduction to 2014 levels using a 5 percent inflation factor. that were purchased prior to the exchanges and the exchange policies. For example, Jon R. Gabel et al. (2012) find that 51 percent of individual market policies in 2010 had actuarial values below the "bronze level" actuarial value of 60 percent. 18 Second, the self-employed are not necessarily representative of the nongroup market as a whole. For example, our sample tends to have higher incomes than the population as a whole and so may have purchased policies prior to the implementation of the ACA that were more comprehensive than the average nongroup policy.
Third, we are unable to differentiate between partial and full family coverage or between full-year and part-year coverage. We attempt to minimize the concern that premiums may reflect part-year and/or partfamily coverage by restricting our sample to nonwage earners where neither the primary nor the secondary filer reports wages. Thus we will proceed under the assumption that the coverage reported on Form 1040 is full-year coverage for the entire family. This assumption is likely to be most valid for single adults, and so we have the most confidence in this comparison, but we acknowledge that this assumption may not hold for all observations. To the extent that pre-ACA premiums covered only part of the family or part of the year, our results would tend to be biased toward finding a larger increase (or smaller decrease) in exchange premiums relative to prior premiums.
Fourth, the self-employed are more likely than the average consumer to have used the nongroup market as a steady source of insurance throughout the year, while for other groups, any differences in premiums found here may apply only to a part of the year in which they are in between other sources of insurance. In addition, amounts claimed on tax returns may include premiums for supplemental dental, vision, or additional long-term care policies. Both of these factors would tend to bias our results toward finding a smaller increase (or bigger decrease) in exchange premiums relative to prior premiums.
Fifth, the self-employed are able to deduct their health insurance premiums on their income tax returns. As a result, the after-tax cost of insurance, both before and after the implementation of the ACA, is lower for this group than for similarly situated individuals who are not selfemployed.
18. They further find that one-third of plans would have qualified as bronze plans, 14 percent as silver plans, and 2 percent as gold plans, with no plans qualifying as platinum plans (Jon R. Gabel et al. 2012) . Despite these limitations, the self-employed represent an important subgroup of the pre-ACA nongroup market who are very likely to participate in the exchanges. In addition, any changes in premiums that the selfemployed faced are likely to be informative about changes in premiums faced by other non-self-employed families who also purchase insurance in the nongroup market.
Findings
Comparison of ACA Second-Lowest Silver-Level Premiums to Pre-ACA Premiums
We begin by comparing the premiums of policies that self-employed families claimed on tax returns (inflated to 2014 levels) prior to the establishment of health insurance exchanges to the premiums of the second-lowest-priced silver plan available for these families on the exchanges.
Even within income or age groups there is substantial variation in both pre-ACA premiums and in premiums available on the exchange, and this variation exists in both gross premiums and after-tax and subsidy premiums. A number of factors are driving this variation, including differences in premiums across insurance rating areas, family size (within groups of parents), and health status (for pre-ACA premiums in areas that allowed underwriting of policies) and differences in state regulation prior to the ACA. Variation in the after-tax and subsidy premiums is additionally driven by differences in incomes and marginal tax rates across families. As this discussion illustrates, simple differences in average premiums can provide a misleading picture of the change in premiums, and so we present differences in dollars and percent changes, as well as measures of the distribution of each. Note, however, that these tabulations are conducted on the same group of families, and thus the variation is not driven by change in the analysis sample.
Across all of the self-employed, the premiums for the second-lowest silver plan average $8,305, which compared to the $7,969 average of pre-ACA premiums is an increase of $336, or 4.2 percent (see table 1 ). There is substantial heterogeneity in the difference in premiums, however, with the 10th percentile difference being a decrease of 45.6 percent, while the 90th percentile difference is an increase of 238.1 percent. The results are somewhat similar when split by family type, as the single adults category is the only group for which the average second-lowest silver premium is lower than the average of prior premiums, with a decline in the average premium of 1.3 percent. The average premium increased by 7.0 percent for single parents, by 12.4 percent for married adults, and 2.7 percent for married parents. Nevertheless, the key findings are that these premium increases are on the low end of premium changes that were forecast around the passage of the ACA and that there is considerable heterogeneity within the sample.
As one would expect, when tax deductions are taken into account, the after-tax premium is quite a bit lower. 19 Because health insurance premiums are deductible from income taxes for the self-employed, the average pre-ACA after-tax premium for the entire sample is $6,222, or about 22 percent less than the gross amount, and within family types, the after-tax premiums are about 20-25 percent lower than the gross amounts (see column 5, table 1). Subsidies for the second-lowest silver plan average $3,452 across the entire group of self-employed, though they are higher on average for married adults and married parents and lower for single adults and single parents, generally reflecting differences in premiums (see column 6). Once subsidies and the self-employed health insurance deduction are accounted for, the after-tax and subsidy cost of the secondlowest silver plan drops to $3,591 (see column 7), which is $2,631 (or 42.3 percent) lower than the average pre-ACA after-tax premium (see columns 8 and 9). Again, there is substantial heterogeneity in the difference in aftertax and subsidy premiums, with the 10th percentile difference being a decrease of 96.1 percent, while the 90th percentile difference is an increase of 73.5 percent. When we look across family types, the percentage decline in the average after-tax and subsidy premium is larger for single adults and single parents (at 51.7 percent and 51.9 percent), though the declines for married adults and married parents are still substantial at 32.9 percent and 39.5 percent.
To provide additional detail on the magnitude of premium increases and decreases, both gross and after-taxes and subsidies, we calculate the distribution of dollar differences in premiums (see table 2). While 58 percent of the self-employed experienced an increase in their gross premiums, the remainder (42 percent) experienced a decrease (see column 1, table 2). Among those experiencing a decrease in premiums, the majority saw at 19. Recall that after-tax premiums are calculated by multiplying prior gross premiums (or gross second-lowest silver premiums net of subsidies) by 1 minus the family's effective tax rate. As a result, the differences between prior after-tax premiums and second-lowest silver premiums after taxes and subsidies are primarily driven by the difference in gross premiums and the size of the subsidy, while the tax deduction simply scales these amounts down by the factor of 1 minus the effective tax rate. 
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Notes:
Standard deviations are in parentheses. Square brackets identify the range from the 10th percentile to the 90th percentile and were calculated based on the average percentage difference of the ten observations closest to each percentile. least a $2,000 reduction. 20 Across family types, single adults and single parents tended to have smaller changes than married adults and married parents. Among those experiencing an increase in premiums, the majority of married adults and parents saw an increase of $2,000 or more. While single adults and single parents saw smaller increases, about one-third (31 percent) of single parents experienced premium increases of between $2,000 and $5,000.
When subsidies and taxes are taken into account, nearly three-quarters of the entire sample has a second-lowest silver plan premium that is lower than their pre-ACA self-employed health insurance premium, with over half the sample experiencing a decrease in excess of $5,000 (see table 3 ). In contrast, only 2.8 percent experience an increase of over $5,000. 21 Again, single adults and single parents tended to have smaller changes than married adults and married parents.
When the sample is broken out by income group, the average secondlowest silver plan premium tends to be higher than the average of pre-ACA premiums for income groups up to 450 percent of the FPL, but it is lower among those with a MAGI above 450 percent of the FPL (see table 4). 22 Once taxes and subsidies are taken into account, however, almost all 20. In separate tabulations (not presented here), we calculated the distribution of changes as a percentage of prior gross premiums. These found that, overall, for 16.4 percent of the sample, premiums decreased between 25 and 50 percent, 16.0 percent decreased between 50 and 75 percent, 11.0 percent decreased between 75 and 90 percent, and 19.1 percent decreased more than 90 percent, while 5.0 percent decreased between 25 and 50 percent, 3.3 percent decreased between 50 and 75 percent, 1.4 percent decreased between 75 and 90 percent, and 8.4 percent decreased more than 90 percent.
21. Analogous tabulations in percentage terms (not presented here) found that for 16.3 percent of the sample, premiums decreased between 25 and 50 percent, 15.9 percent decreased between 50 and 75 percent, 10.9 percent decreased between 75 and 90 percent, and 19.3 percent decreased more than 90 percent, while 4.9 percent decreased between 25 and 50 percent, 3.3 percent decreased between 50 and 75 percent, 1.4 percent decreased between 75 and 90 percent, and 8.4 percent decreased more than 90 percent.
22. In table 4, families are divided according to whether MAGI is negative, 0-133 percent of the FPL, 133-150 percent of the FPL, 150-200 percent of the FPL, 200-250 percent of the FPL, 250-300 percent of the FPL, 300-400 percent of the FPL, 400-450 percent of the FPL, or above 450 percent of the FPL. These cuts match the cut points in the subsidy schedule, with two exceptions. First, we separate those with negative income from the less than 133 percent of FPL group. Although it is possible for a family to have a negative MAGI if they have sufficiently low income combined with sufficiently high amounts of above-the-line deductions (including moving expenses, student loan interest, tuition and fees, and self-employed health insurance), a negative MAGI typically results from a family incurring business or investment losses, and so a negative MAGI does not necessarily reflect that the family has persistently low income. As a result, this group tends to be qualitatively different from other families with low MAGI. Second, we separate the 400-450 percent FPL group from the above 450 percent group to distinguish those who had income near the subsidy range (and whose income might fall into the subsidy range in some years) to those with income sufficiently high that they are unlikely to qualify for subsidies in subsequent years. $5,000-$8,000
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(10) income groups have average after-tax and subsidy second-lowest silver plan premiums that are lower than the prior after-tax self-employed health insurance premiums (see column 4, table 4). In addition, the fraction with a decrease in premiums generally decreases with income, reflecting the progressive structure of the subsidies (column 6, table 4). 23 When the sample is split according to the age of the primary filer, the youngest cohort has the largest increase in average gross second-lowest silver premiums relative to the average gross pre-ACA premiums, with an increase of 24.7 percent, and less than a third of this group experiences a decrease (see table 5 ). 24 Other groups experienced smaller changes, with either a smaller increase or a small decrease, on average. After we take taxes and subsidies into account, all age groups have second-lowest silver premiums that are, on average, around 40 percent lower than pre-ACA after-tax premiums (column 5, table 5).
Comparison of Premiums in Each Metal Tier on Exchanges to Pre-ACA Premiums
To get a more complete picture of how the array of insurance options available on the exchanges compare to pre-ACA self-employed premiums, we now compare the lowest-priced plan in each "metal" tier-bronze, silver, gold, and platinum-to pre-ACA premiums paid by the self-employed (see table 6 ). The ACA categorizes health insurance plans into one of these tiers, with bronze plans having an actuarial value of 60 percent (i.e., such plans are expected to pay 60 percent of health costs for their beneficiaries) and silver, gold, and platinum plans having actuarial values of 70 percent, 80 percent, and 90 percent, respectively. Since plans with higher actuarial values are expected to pay a greater share of health costs, platinum plans tend to be the most expensive in a given area, gold plans tend to be less expensive than platinum, and so on. If the pre-ACA self-employed health insurance premiums are above the lowest-priced plan in a particular tier, we denote that tier as costing less than the family's pre-ACA premium. We then calculate the fraction of families (overall and within an income group) for whom the lowest-priced plan in each tier costs less than their 23. We found similar results when the sample was further split by family type. Those tabulations are available on request from the authors.
24. For these tabulations, the sample was divided according to whether the primary filer was age 18-34, 35-44, 45-54, or 55-64 . Small sample sizes precluded us from subdividing these groups further. Authors' tabulations using 2012 tax return data, matched with premiums available on exchanges.
Notes:
Standard deviations are in parentheses. Square brackets identify the range from the 10th percentile to the 90th percentile and were calculated based on the average percentage difference of the ten observations closest to each percentile.
pre-ACA premiums, both for gross premiums and for premiums after taxes and subsidies. These tabulations suggest that the gross premium for the lowest-priced bronze plan is lower than prior gross premiums for almost 60 percent of families, though this fraction falls to 45 percent for the lowest-priced silver plan and around 35 percent for the lowest-priced gold plan. Among families who lived in areas that offered platinum plans, the lowest-priced platinum plan is lower than pre-ACA premiums for only about a quarter of the sample. 25 In separate tabulations (not shown here), the share of families with premiums in a particular tier that are lower than pre-ACA premiums tends to increase with income, possibly because higher-income families may have purchased more comprehensive coverage prior to the establishment of the exchanges. 26 When taxes and subsidies are accounted for, the shares of families with lower premiums in the exchanges increase substantially, so that the lowest-priced bronze plan after taxes and subsidies costs less than the prior after-tax premium for 86 percent of families. Further, the lowest-priced platinum plan (the most expensive tier) still costs less than prior premiums for more than half of the sample after taxes and subsidies are taken into account.
Conclusion
This article uses tax return data to provide new evidence on the impact of the ACA on premiums among the self-employed, by comparing premiums 25. Platinum plans are not offered in all areas. However, among the subset of areas that offer platinum plans, the fraction of families for whom the gold plan was less than prior premiums was similar to the fractions reported in column 3 (table 6), suggesting that premiums in these areas are not systematically different from premiums in areas that do not offer platinum plans.
26. These tabulations are available on request from the authors. We also tabulated these figures separately by family group, and we found similar results. available on exchanges to pre-ACA self-employed health insurance premiums. Although we are able to make such comparisons only for the selfemployed, most of these self-employed families purchased insurance in the same nongroup market as wage and salary employees who were not offered employer-sponsored insurance. As such, we think that they are informative on how premiums are likely to have changed both for the self-employed and for other health insurance purchasers in the nongroup market.
We find that, before taking into account taxes and subsidies, the secondlowest silver plan premiums are higher for around 60 percent of families, though the fraction with higher premiums generally decreases with income and age. The second-lowest silver plan is 4.2 percent higher on average than pre-ACA premiums among the entire sample, though this difference is negative among single adults. Once taxes and subsidies are taken into account, the second-lowest silver plan is 42.3 percent lower than pre-ACA costs, and around three-quarters of the sample faces lower premiums, with lower-income groups more likely to experience a decrease. Thus the low-and moderate-income subsidies appear to have lowered net insurance costs more for those with less ability to pay, as was intended. Finally, the lowest-priced bronze plan costs less than prior gross premiums for nearly 60 percent of families, though this fraction falls to less than 30 percent for platinum plans. After taxes and subsidies, 86 percent of each family type would pay less for bronze plans and over half would pay less for the lowest-priced platinum plan than they paid for their previous plan.
An important goal of the ACA was not only to expand coverage to the uninsured but also to make coverage more affordable in general, including for those who were already covered. Prior to the ACA, unless otherwise regulated, insurers charged higher premiums to individuals with larger expected medical bills. Hence less-healthy individuals paid higher premiums, had limits on benefits due to preexisting conditions, or were even denied coverage altogether. Premiums were higher for older individuals, reflecting higher average medical expenditures by older individuals. As a corollary, premiums for younger, healthier individuals tended to be lower. Further, income and family need were not factors used to determine premiums.
The ACA subsidies were designed to have families contribute toward coverage based on their ability to pay and hence the increase in the fraction of MAGI required to be paid as income increases. Further, the FPL is used in this formula to equalize treatment between varying family sizes; larger families have large needs with some, albeit imprecise, adjustment for economies of scale. Although exchange premiums vary by age and rating area, for those in the subsidy-eligible income range it is the required contribution that individuals must (on net) pay. Thus, though the subsidies vary with age and area of the country, the required contribution is independent of these factors.
Our results, then, suggest that among the self-employed who were already covered by insurance, the gross prices available on the ACA exchanges (which capture the full burden of health insurance premiums to both the individual and the federal budget) are, on average, slightly higher, but still comparable, to what families paid prior to the implementation of the exchanges, with these higher premiums potentially associated with changes in benefits. Further, the increases found here are lower than those predicted by the Congressional Budget Office (2009), which in turn were on the low end of increases that were predicted prior to the implementation of the ACA. In addition, once taxes and subsidies are accounted for, premiums appear to be generally lower than prior premiums. Thus these purchasers, on average, face lower costs of health insurance on net after the ACA's implementation.
Since these findings are based on tabulations from the first year of implementation of health insurance exchanges, future research will be needed to continue to assess whether the findings in this study hold over the long term. Finally, since the existing literature generally finds that decreases in the cost of health insurance for the self-employed tend to increase the level of self-employment, the results also suggest that such a reduction in health insurance costs may lead to an increase in entrepreneurship postreform. 
